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Abstract— This study was carried out at biology Lab, 

Biology Department, University College in ALKhafji, 

University of HAFR ALBATIN, to study the effect of MS 

salts strength, and sucrose concentration on micro 

propagation and phytochemical composition of Lepidium 

sativum Plant, using MS medium at  five salt strength 

(1.0,1.5,2.0,2.5 and 3.0 mg\L) MS salt strength and 

sucrose at five concentration (30.0 g, 45.0 g, 60.0 g, 75.0 

g and 90.0 g) \L. Ethanolic extracts and DPPH reagent 

were used to test the antioxidant activity. 

Lepidium sativum Plant used in folk medicine in Sudai 

Arabia, known as Garden cress belongs to Brassicaceae 

family. It is very famous in folk medicine. The tissue 

culture technique is a rapid method to propagate plants 

in vitro, especially medicinal plants for producing 

medicinal component. Through in vitro culture we can 

control the environmental conditions of plants; it enables 

us to study the effect of some factors like sucrose 

concentration and salt strength that determine growth of 

plants and chemical constituent. Impact of these stresses 

the plant micro propagation and the content of plants 

from active substances which plays a role as antioxidant 

was varied. For micro propagation, the effect of MS salt 

strength showed that, the use of MS media salt at double 

MS salt concentration (2.0 MS salt) obtained highest leaf 

number (8.11±1.3278), highest node number was 

(1.933±0.62098) and highest shoot length 

(4.608±0.5828cm) both were induced by basal MS (1.0 

MS salt), while highest root length (3.787±0.3958) 

obtained at triple MS salt strength (3.0 MS salt (. Effect of 

sucrose concentration, MS media supplemented by 30 g 

sucrose obtained highest leaf number, highest shoot and 

root length (5.655±1.1076; 4.608 ±0.5828 and 

2.985±0.3952) respectively. For antioxidant activity data 

represented that antioxidant activity increase with 

increasing salt strength and sucrose concentration. Our 

results suggested that increasing sucrose concentration 

decrease leaf number, shoot and root length, on the other 

hand increase antioxidant activity. While increasing MS 

salt strength decrease node number and shoots length, 

while root length and antioxidant activity was increase. 

The results contained in this research are the first study 

to Effect of some environmental stress on in vi tro 

propagation and antioxidant activity of Lepidium sativum 

at Saudia Arabia.. 

Keywords— Antioxidant Activity, Phenolic contents, In 

vitro, Lepidium sativum, Micro propagation, MS media, 

Stress. 

 

I. INTRODUCTION 

Medicinal plants have been used from ancient t ime for 

their medicinal values. Nowadays, the crude extracts 

samples from medicinal plants have been shown interest 

for the development and preparation of alternative 

traditional medicine [1]. Plants are the best sources for 

chemical ingredients or phytochemical agents for cure of 

different diseases. Medicinal plants are an inexhaustible 

source of molecules with very different biological and 

pharmacological activities. Lepidium sativum is an edible 

plant. Seeds, leaves and roots of these plants have 

economic importance. It is widely used in folk medicine, 

known as garden cress, it is annual herb belonging to the 

Brassicaceae family, and it is widely cultivated in 

temperate climates throughout the world for different 

medicinal uses [2]. The plant is called “Hab el Rashaad” 

or “Thufa” in Saudi Arabia and is a popular herbal plant 

grown in many regions of Saudi Arabia, such as Hijaz, 

AL-Qaseem, and the Eastern Province [3 & 4]. Plant 

stress is a controversial environmental impediment 

affecting the plant growth and leading to an extensive loss 

in agricultural productivity. The environmental stress on 

plants can be biotic or abiotic. Biotic stress includes the 

wastage   caused by various living organisms. Abiotic 

stress involves various environment factors including 
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aridity, salinity, heavy metal, high and low temperature 

stress that affect the plant growth and development, 

leading to decrease crop yield. Lepidium sativum Plant 

being grown in arid and semiarid regions is severely 

affected by both biotic stresses and abiotic stresses. 

Different agronomic practices, traditional breeding 

methods and biotechnological method were used for the 

management of different stresses and development of 

stress tolerance in several crops. However, all these 

methods were found to be unfavorable and less effective. 

Recently, tissue culture technique has proved to be more 

appropriate and cost- effective technique for the 

development of stress tolerance in plants. The technique 

carrying out under controlled environmental conditions 

with minimal time and space has very high potential for 

the development of various stress -tolerant crop plants. 

Therefore, in vitro selection technique provides new vista   

for improving stress tolerance in Lepidium sativum Plant 

for environmental sustainability.  

Drought stress caused by water deficit, is probably the 

most impacting adverse condition and the most widely 

encountered by plants, not only in crop fields but also in 

wild environments. According to published statistics, the 

percentage of drought affected land area in the world in 

2000 was double that of 1970 [5]. 

Another major environmental factor that limits crop 

productivity, mainly in arid and semiarid regions is high 

salinity. Approximately 19.5% of the irrigated soils in the 

world have elevated concentrations of salts either in the 

soil or in the irrigation water [6], damaging both the 

economy and the environment [7 & 8]. The deleterious 

effects of salinity on plant growth are associated with low 

osmotic potential of soil solution (water stress), 

nutritional imbalance, specific ion effect (salt stress), or a 

combination of these factors [9]. Abiotic stress leads to a 

series of morphological, physiological, biochemical, and 

molecular changes that adversely affect plant growth and 

productivity [10]. The resulting of these stresses induces 

production of reactive oxygen species, and accruement   

of hormones [11]. Secondary metabolites play a major 

role in the adaptation of plants to the environment and in 

overcoming stress conditions  [12].  

The similarities of the effects induced by the stress in the 

plant cultured in vitro and in vivo conditions suggest that 

the in vitro system can be used as an alternative to field 

evaluations for studying the general effect of water-stress 

on plant growth and development.  The tissue culture 

technique is a rapid method to propagate plants in vitro, 

especially, medicinal plants.  The present study is carried 

out at biology Lab, Biology Department, University 

College in ALKhafji, University of HAFR ALBATIN, to 

study the effect of MS salts strength, sucrose 

concentration on micro propagation and anti-oxidant 

activity   of Lepidium sativum plant, Using MS medium at 

(1.0,1.5, 2.0,2.5 and 3.0) mg\L salt strength and 

(30.0,45.0,60.0,75.0 and 90.0)\g\L sucrose 

concentrations. 

 

II. MATERIAL & METHOD 

2.1. Plant Tissue Culture 

2.1.1. Plant materials :  

Lepidium sativum seeds were purchased from local 

market of khafji city, Saudi Arabia.  

2.1.2. Surface sterilization of Explant: 

 Lepidium sativum seeds were surface sterilized for 30 sec 

with 70% ethanol followed by washing with sterilized 

distilled water, followed by sterilization by 5% chlorex 

supplemented by few drop of liquid soap for ten minute 

and washed thoroughly with autoclaved distilled water 

five times The sterilized seeds were dried with sterilized 

filter paper [13]. 

2.1.3. Establishment of Aseptic Seedlings  

Media preparation: Murashige and Skoog [14] medium 

was used in the present study, sucrose (3%), and pH of 

the medium was adjusted to 5.8, then solidifying with 

0.7% agar. The media was autoclaved at 121 0C and 15 

lbs. pressure for 15 min 

2.1.4. Inoculation of explants :  

The seed inoculation was done with help of sterile 

forceps. After inoculation glass culture bottles were 

wrapped and incubate in growth room. Culture 

development and maintenance: Explants were maintained 

at temperature 25±20C, with 8 hours light and 16 hours 

dark condition Photoperiods, light intensity at 1000 to 

2000 Lux. Data were reported after four week. 

2.1.5. Effect of salt strength on Culture Medium 

on the plant micro propagation 

Lepidium sativum sterilized seeds were inoculated on the 

MS basal medium with different salt strength (1.0, 1.5, 

2.0, 2.5 and 3.0) salt strength per mg\L 

2.1.6. Effect of Sucrose concentration on 

Culture Medium on the plant micro 

propagation 

Lepidium sativum sterilized seeds were inoculated on the 

MS basal medium with different sucrose concentration, 

(30.0, 45.0, 60.0, 75.0 and 90.0) g\L. 

 

2.2.  Phytochemical Analysis 

Explants were washed with distilled water to remove the 

trace of medium, used for extract preparation.  

2.2.1. Extracts:  

Whole plant Samples from each treatment were 

soaked separately with ethyl alcohol 70% in conical 

flasks for 24 h at 40oC on water bath. After 24 hours it 

was filtered with Whatman No.1 filter paper. The filtrates 

were evaporated with rotary evaporator apparatus to 

obtained extraction for each sample. The extracts were 
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stored in sample bottles at 4oC prior to use for further 

analyses.  

2.2.2. Determination of Total Phenolic Content 

(TPC):  

The total phenolic content for all plant samples was 

determined by using Folin- Ciocalteu method [15].  

2.2.3. Antioxidant Scavenging Activity (DPPH) 

Assay:  

The effect of methanolic extracts on DPPH (2,2- 

diphenyl-1-picrylhydrazyl) radicals was estimated 

according to [16].  

  

2.3. Statistical analysis of the data 

 All experiments were replicated ten times having 10 

explants per culture bottle and the experiment was 

repeated twice. Statistical analysis was carried using a 

statistical software program. Data were reported as means 

± standard error 

 

III. RESULTS AND DISCUSSIONS 

Table (1) indicated that the different MS  salt strength 

used effect on Lepidium sativum plant micro 

propagation, the effect of MS salt strength showed that, 

the use of MS media salt at double MS salt concentration 

(2.0 MS salt) obtained highest leaf number 

(8.11±1.3278), highest node number was 

(1.933±0.62098) and highest shoot length 

(4.608±0.5828cm) both were induced by basal MS (1.0 

MS salt), while highest root length (3.787±0.3958) 

obtained at triple MS salt strength (3.0 MS salt  ( . MS 

supplemented by different sucrose concentration effect on 

Lepidium sativum plant micro propagation, MS media 

supplemented by 30 g sucrose obtained highest leaf 

number, highest shoot and root length (5.655±1.1076; 

4.608 ±0.5828 and 2.985±0.3952) respectively,  this 

result supported by [17] who reported sucrose at 30g/l 

and 45g/l concentration gave significantly higher mean 

number of Shoots and root of banana plant, while highest 

node number (1.949) was  

Induced by 75g\L sucrose. 

Polyphenol synthesis and accumulation in plants is 

generally stimulated in response of abiotic or biotic 

strsess [18]. 

Methanol extracts of studied samples were examined for 

their total phenolic content and antioxidant activities 

using a DPPH assay and expressed as IC50 value. 

 

 

 

 

 

 

Table.1: Effect of MS Medium Salt Strength and Sucrose 

Concentration on Micro Propagation of Lepidium 

sativum plant after four weeks of culture. 
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M
S

 s
a

lt
 

S
tr

e
n

g
th

 

(m
g

\l
) 

M
S

 B
a
sa

l 

M
S

1
.5

 

M
S

2
 

M
S

2
.5

 

M
S

3
 

TPC %  12.42 12.44 12.84 13.08 13.74 
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TPC %  12.42 12.56 12.85 12.97 13.23 

IC50 

µgm/ml 

181.33 203.94 232.11 249.90 253.16 

 

Data in Table (2) showed that, total phenolic compounded 

(TPC) was increase with salt and sugar concentration 

increasing, which highest values were in MS 3.0 salt 

strength and 90 g\l sucrose and the lowest one was in MS 

as basal. The highest total phenolic content values (13.74) 

and (13.23), also antiradical assets as IC50 highest values 

(276.12) µgm/ml and (253.16) µgm/ml were determined 

for the plants culture on MS media contained 3.0 MS salt 

strength (mg\l) strength and sucrose at concentration 90 

g\l (S3) respectively. Higher anti-oxidant activity of the 

extracts of the samples parallels to a high content of 

phenol in them, these result in agreement with [19]. 

Salinity causes hyperosmotic and hypertonic stress in 

plants, for the protection against oxidative stress, caused 

by salinity, antioxidants are produced. Some researchers 

have also reported a high positive correlation between 

free radical-scavenging activity and the total 

concentration of phenolic compounds in plant extracts  

[20]. The polyphenolic compounds include flavonoids 

and tannins and other active materials are reported to 

scavenge free radicals, superoxide and hydroxyl radical 

by single electron [21]. 
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Table.2: Effect of MS medium salt strength and Sucrose 

concentration on The Total Phenolic Content and 

Antioxidant Activities of Lepidium sativum plant grown in 

vitro. 
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Leave 

MS 5.655 1.107653 S 30 5.655 1.107653 

1.5 MS 6.991 0.530828 S45 3.423 0.242606 

2 MS 8.11 1.327791 S60 3.4085 0.19038 

2.5MS 3.623 0.407423 S75 4.223 0.564856 

3MS 4.101 0.125516 S90 2.245 0.103099 

Node 

MS 1.933 0.620989 S 30 1.933 0.620989 

1.5 MS 1.141 0.102268 S45 1.67 0.126588 

2 MS 1.672 0.34587 S60 1.3152 0.133498 

2.5MS 1.768 0.345057 S75 1.949 0.238702 

3MS 1.025 0.016816 S90 1.017 0.017 

Stem 

MS 4.608 0.582826 S 30 4.608 0.582826 

1.5 MS 4.383 0.441852 S45 3.761 0.263166 

2 MS 3.893 0.408085 S60 2.457 0.303813 

2.5MS 2.216 0.303107 S75 3.536 0.596462 

3MS 3.65 0.109067 S90 0.674 0.073684 

Root 

1.0 MS 2.985 0.395239 S 30 2.985 0.395239 

1.5 MS 2.547 0.206393 S45 1.977 0.149064 

2.0 MS 2.172 0.283176 S60 1.7815 0.167886 

2.5 MS 0.979 0.05986 S75 2.253 0.200793 

3.0 MS 3.787 0.395865 S90 0.9 0.238607 

 

IC50= Median Inhibition Concentration (concentration  

that reduces the effect by 50%) 

 

IV. CONCLUSION 

Increase salt strength and sucrose concentration resulted 

in osmotic stress and induces the production of 

antioxidant metabolites. The results showed that MS salt 

strength played a significant role of micro propagation, 

phenols accumulation and antioxidant activity of 

Lepidium sativum plant the current study show that the 

strength of MS salts and sucrose concentration can be 

used to induce antioxidant metabolites of Lepidium 

sativum plant. The data contribute for furthermore 

extensive studies of the biologically active compounds of 

in vitro cultures of this valuable plant depending on the 

nourishing elements 
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