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Abstract 
Eruca sativa Miller of the family Brassicaceae is grown in West Asia and North Africa as 

poor quality oilseed crop at peripheral land under poor rainwater. Numerous human 

pathogenic bacteria and fungi have been subdued into drug-resistant strains. Countless 

synthetic antioxidant compounds have posted carcinogenic effects. This phenomenon 

requests further research for new effective drugs of natural origin. This manuscript aimed 

to screen new source of biologically active compounds from rocket plant. In Brine 

Shrimp Lethality Bioassay, all the extracts produced dose-dependent cytotoxicity effect 

to brine shrimp nauplii with methanol extract of seed exhibiting highest toxicity. 

Cytotoxicity was evaluated in terms of LC50 (lethality concentration). The final 

concentrations were 1000, 100, 10 and 1 ppm (µg/mL). Ten nauplii were added into (3) 

replicates of each concentration of the plant extract. After 24 hours the surviving brine 

shrimp larvae were counted and LC50 was assessed. Results showed that the extracts of 

E. sativa meal (methanolic, Hexane, Heat treatment-methanol), and oil were potent 

against the brine shrimp with LC50 values of 91, 106, 111 and 98 ppm (µg/mL), 

respectively. It indicated that bioactive components are present in these plants that could 

be accounted for its pharmacological effects. Thus, the results support the uses of these 

plant species in traditional medicine. E. Sativa meal and oil have the highest of total 

polyphenols and flavonoids contents, which were 49.77 mg GAE/g and 11.82 mg 

GAE/g, respectively. Antioxidant activity of methanolic, hexane and heat-methanolic 

extracts and oil of E. saliva were determined by using FRAP, ABTS, and DPPH. 

1. Introduction 

Some of the traditional medicine includes the use of crude plant extracts which may 

contain an extensive diversity of molecules, often with indefinite biological effects [1]. 

However, most of the available information regarding the medicinal potential of these 

plants is not delivered with credible scientific data. For this reason, several types of  
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research have been steered to determine the toxicity of 

medicinal plants [2]. A general bioassay that appears capable 

of detecting a broad spectrum of bioactivity present in plant 

crude extracts is the Brine Shrimp (Artemiasp.) Lethality 

Assay (BSLA) [3]. BSLA is used as an indicator for general 

toxicity and also as a guide for the detection of antitumor and 

pesticidal compounds [4]. The low cost and ease of 

performing the assay and the commercial availability of 

inexpensive brine shrimp eggs make BSLA a very useful 

bench top method [5]. This assay has been noted as a useful 

tool for the isolation of bioactive compounds from plant 

extracts [6]. 

Olowa and Nuñeza [7], the study was accompanied to test 

for in vivo Brine Shrimp Lethality Assay (BSLA) of the 

ethanolic extracts of Lantanacamara, Chromolaenaodorata, 

and Euphorbia hirta and correlate cytotoxicity results with 

known pharmacological activities of the plants. Novel 

cytotoxic, antitumor, and pesticidal compounds can be 

isolated from potential plant sources through the assessment 

of cytotoxic activity against brine shrimps. Cytotoxicity was 

evaluated in terms of LC50(lethality concentration). Ten 

nauplii were added into three replicates of each concentration 

of the plant extract. After 24 hours the surviving brine shrimp 

larvae were counted and LC50 was assessed. Results showed 

that the extracts of L. camara, C.odorata, and E. hirta were 

potent against the brine shrimp with LC50 values of 55, 10, 

and 100 ppm (µg/mL), respectively. It indicated that 

bioactive components are present in these plants that could 

be accounted for its pharmacological effects. Thus, the 

results support the uses of these plant species in traditional 

medicine. 

2. Material and Methods 

2.1. Preparation of Plant Extracts 

The final concentrations were 1000, 100, 10, and 1ppm 

(µg/mL). There were three (3) replicates in each 

concentration. A control test was also prepared. 

2.2. Brine Shrimp Lethality Assay (BSLA) 

Brine shrimp eggs were obtained from the New Aqua 

Laboratory in Naawan, Misamis Oriental, as a gift sample for 

the research work. Filtered, artificial seawater was prepared 

by dissolving 38 g of sea salt in 1 liter of distilled water for 

hatching the shrimp eggs. The seawater was put in a small 

plastic container (hatching chamber) with a partition for dark 

(covered) and light areas. Shrimp eggs were added to the 

dark side of the chamber while the lamp above the other side 

(light) will attract the hatched shrimp. Two days were 

allowed for the shrimp to hatch and mature as nauplii (larva). 

After two days, when the shrimp larvae are ready, 4 mL of 

the artificial seawater was added to each test tube and 10 

brine shrimps were introduced into each tube. Thus, there 

was a total of 30 shrimps per dilution. Then the volume was 

adjusted with artificial seawater up to 5 mL per test tube. The 

test tubes were left uncovered under the lamp. The number of 

surviving shrimps were counted and recorded after 24 hours. 

Using probit analysis, the lethality concentration (LC50) was 

assessed at 95% confidence intervals. LC50 of less than 100 

ppm was considered as potent (active) [8]. As mentioned by 

Meyer et al. [4], theLC50 value of less than 1000 µg/mL is 

toxic while the LC50 value of greater than 1000 µg/mL is 

non-toxic. The percentage mortality (%M) was also 

calculated by dividing the number of dead nauplii by the total 

number and then multiplied by 100%. This is to ensure that 

the death (mortality) of the nauplii is attributed to the 

bioactive compounds present in the plant extracts. 

2.3. Determination of Antioxidant Factors 

Total phenolic contents of the air dried meal and oil were 

determined by using Folin-Ciocalteu reagent method 

according to [9]. Flavonoids are polyphenolic compounds 

comprising fifteen carbons with two aromatic rings 

connected by a three-carbon bridge, hence C6-C3-C6. They 

are the most numerous of the phenolics and are found 

throughout the plant kingdom [10, 11]. Total flavonoids 

content of the air dried meal and oil were determined 

colorimetrically using aluminum chloride as described by 

Chang et al. [12]. Reducing the power of methanolic flowers 

extracts was determined according to the method of Oyaizu 

[13]. ABTS (2,2'-azino-bis(3-ethyl benzothiazoline-6-

sulfonic acid) assay was based on the method of Re et al. 

[14]. The DPPH free radical scavenging activity of 

Asteraceae (Family Compositae) flowers extracts at different 

concentrations were measured from bleaching of the purple 

color of the (2.2-diphenyl-1-picryl hydroxyl) assay was 

based on the method of Pratap et al. [15]. 

3. Results and Discussions 

The three extracts and oil of plant tested showed good 

brine shrimp larvicidal activity. The lethality concentration 

(LC50) of methanolic, Hexane, Heat treatment-methanol 

extracts and oil E. sativa were 91 ppm (µg/mL), 106 ppm, 

111 ppm, and 98 ppm respectively (Table 1). The extracts 

and oil of Eruca sativa (taramira) tested showed good brine 

shrimp larvicidal activity (Figure. 1). The degree of lethality 

was directly proportional to the concentration of the extracts 

and oil. Maximum mortalities (100%) were observed at a 

concentration of 1000 ppm in both methanol, hexane, Heat 

treatment-methanol extracts and oil of Eruca sativa. Based 

on the results, the brine shrimp lethality of the three plant 

extracts was found to be concentration-dependent. The 

observed lethality of the three extracts and oil to brine 

shrimps indicated the presence of potent cytotoxic and 

probably antitumor components of these plant. According to 

Meyer et al. [4], crude plant extract is toxic (active) if it has 

an LC50 value of fewer than 1000 µg/mL while non-toxic 

(inactive) if it is greater than 1000 µg/mL. All the extracts 

were also subjected to Brine Shrimp lethality bioassay for 

possible cytotoxic action. In this, the study, the methanol 
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extract of the aerial part was found to be the most toxic to 

Brine Shrimp nauplii. 

Sahaet al., [16], have investigated that the cytotoxic and 

anthelmintic activities of Leonurussibiricus L. (commonly 

known as Raktodrone in Bangladesh) belonging to the family 

Labiatae. The dried leaves and roots of L. sibiricus were 

extracted with methanol and fractionated by modified 

Kupchan method. The crude methanolic extracts as well as 

its soluble fractions of petroleum ether, ethyl acetate and 

chloroform were screened for cytotoxic activity using brine 

shrimp lethality bioassay. They were found to possess 

significant cytotoxic activities. The LC50 values of crude 

extract of leaves and its pet-ether, ethyl acetate and 

chloroform-soluble fractions were 1.0, 2.0, 2.11 and1.33 

µg/mL, respectively. On the other hand, the LC50 of crude 

methanolic extract of roots and fractions of pet-ether, ethyl 

acetate and chloroform were 2.0 µg/mL, 2.81 µg/mL, 3.55 

µg/mL and 7.58 µg/mL, respectively. Vincristine sulfate was 

used as positive control. The crude methanol extract of leaves 

and roots also showed very good anthelmintic activities as 

determined against the earthworms, Pheretimaposthuma. The 

study confirms the moderate anthelmintic and potent 

cytotoxic activities of leaf and root extracts of L. sibiricus. 

Table (2) showed the total polyphenols (mgGAE/g) and 

total flavonoids (mgQE/g) contents of Eruca sativa meal 

extract and oil. It was clear that, the Methanol extract of the 

meal and oil Eruca sativa have the highest concentration of 

total polyphenols, was 49.77 and 44.22 mg GAE/g, 

respectively. While meal with heat treatment has the low 

concentration of total polyphenols, was 26.11mg GAE/g. 

Also, Hexane extracts of E. Sativa meal containing medium 

values of total polyphenols which were 31.44 mg GAE/g. 

Total flavonoids as shown in Table (2) ranged from 4.59 to 

11.82 mgQE/g dry weight for Heat treatment and Methanol 

extract of E. sativa meal, respectively. E. saliva has the 

highest reducing power which was 2.0191, 

1.4765formethanolic extract and oil at the concentrations of 

80 mg/ml, respectively. Moreover, the capacity of heat 

treatment, hexane extracts, oil, and methanol extract to 

scavenge the ABTS radical was 41.49, 59.67, 65.23 and 

72.19%, respectively [17]. The antioxidant activity of the 

tested extracts was measured using DPPH radical scavenging 

activity. The antioxidants scavenging activities for DPPH are 

attributed to their hydrogen-donating abilities [18]. Vitamin 

C was used as the reference compound. 

Table 1. The number of shrimp nauplii that survived after treating with the four extracts of roquette meal and LC50 obtained by Brine Shrimp. 

Eruca sativa 
Concentration (ppm or 

µg/mL) 

Number of Surviving Nauplii after 24 h Total Number 

ofSurvivors 

LC50 (mg/mL) 

%Mortality T1* 
T2 T3 

Methanol extract 

1 8 8 9 25 0 

10 4 4 6 14 39 

100 3 3 4 10 55 

1000 0 0 0 0 100 

Hexane extract 

1 8 9 8 25 0 

10 5 6 5 16 31 

100 4 4 4 12 47 

1000 0 0 0 0 100 

Heat treatment-methanol 

extract 

1 8 9 9 26 0 

10 6 5 7 18 29 

100 5 4 5 14 45 

1000 0 0 0 0 100 

Oil 

1 9 9 8 26 0 

10 6 5 4 15 35 

100 4 4 3 11 51 

1000 0 0 0 0 100 

* T= Trial. 

Table 2. Total polyphenols (mg GAE/g), total flavonoids (mg QE/g), Reducing power as absorbency at 700 nm concentrations 80 mg/ml, and Antioxidant 

capacity of Transactions determined by(ABTS+) and (DPPH) action radical contents of Transactions. 

Transactions 
Total polyphenols 

(mgGAE/g) 

Total flavonoids 

(mgQE/g) 

Reducing power 

(FRAP) 

(ABTS+) action 

radical, % Inhibition 

IC50 (DPPH),  

250 µg/mL 

Methanol extract 49.77 11.82 2.0191 72.19 0.059 

Hexane extract 31.44 7.77 1.1719 59.67 0.031 

Heat treatment 26.11 4.59 0.9409 41.49 0.012 

Oil 44.22 9.70 1.4765 65.23 0.047 
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Figure 1. Comparison of LC50 (mg/mL) values of each extract against different concentrations. 

Syahmi et al. [19], have mentioned that Elaeisguineensis 

(Arecaceae) is widely used in West African traditional 

medicine for treating various ailments. An evaluation of the 

toxicity of extracts of this plant is crucial to support the 

therapeutic claims. The acute oral toxicity and brine shrimp 

lethality of a methanolic extract of this plant were tested. 

Oral administration of crude extract at the highest dose of 

5,000 mg/Kg resulted in no mortalities or evidence of 

adverse effects, implying that E. guineensisis nontoxic. 

Normal behavioral pattern, clinical signs, and histology of 

vital organs confirm this evidence. The E. guineensisextracts 

screened for toxicity against brine shrimp had 50% lethal 

concentration (LC50) values of more than1.0 mg/mL (9.00 

and 3.87 mg/mL at 6 and 24 h, respectively), confirming that 

the extract was not toxic. Maximum mortalities occurred at 

100 mg/mL concentration while the least mortalities 

happened to be at 0.195 mg/mL concentration. The results of 

both tests confirm that E. guineensisis nontoxic and hence 

safe for commercial utilization. 

Olowa and Nuñeza [7], have conducted to test for in vivo 

Brine Shrimp Lethality Assay (BSLA) of the ethanolic 

extracts of Lantanacamara, Chromolaenaodorata, and 

Euphorbia hirta and correlate cytotoxicity results with 

known pharmacologicalactivities of the plants. Novel 

cytotoxic, antitumor, and pesticidal compounds can be 

isolated from potential plant sources through the assessment 

of cytotoxic activity against brine shrimps. Cytotoxicity was 

evaluated in terms of LC50 (lethality concentration). Ten 

nauplii were added into three replicates of each concentration 

of the plant extract. After 24 hours the surviving brine shrimp 

larvae were counted and LC50 was assessed. Results showed 

that the extracts of L. camara, C. odorata, and E. hirta were 

potent against the brine shrimp with LC50 values of 55, 10, 

and 100 ppm (µg/mL), respectively. It indicated that 

bioactive components are present in these plants that could 

be accounted for its pharmacological effects. Thus, the 

results support the uses of these plant species in traditional 

medicine. 

 

 

4. Conclusion 

The experimental results presented that rocket seed extracts 

and oil could be potential sources of various biologically active 

natural compounds. Different crude extracts of Erucasativa were 

subjected to cytotoxic vigorous phytochemical and 

pharmacological investigations to validate the traditional use and 

to find out any other therapeutic activities. The high toxicity 

exerted by the extracts of taramira seeds and oil in brine shrimp 

lethality bioassay suggests bioactive principles in the plant. The 

leaf of the plant exhibited potential antioxidant activity. This part 

of the plant exerted remarkable analgesic and anti-inflammatory 

activity. This is because their LC50 values are less than 1000 

ppm or µg/mL. The ethnopharmacological activities of these 

plant species are due to the different bioactive compounds 

present in these plants. Although BSLA is inadequate in 

regulating the mechanism of action of the bioactive substances 

in the plant, it is very useful by delivering a preliminary screen 

that can be supported by a more specific bioassay, once the 

active compound has been isolated. Thus, some useful drugs of 

therapeutic importance may develop out of the research work. 
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