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ABSTRACT 

 

Brine shrimp lethality assay is the most useful tool for tracking the biological 

behavior of different plant species. This method is useful in advance for the 

toxicity evaluation of plant extracts. Eclipta alba leaves have long been in use in 

the Indian Local Medicine System for their antioxidant and anti-inflammatory 

properties. The toxicity of Eclipta alba herb extracts using this assay was 

determined within a concentration range of 1mg/ml, 100μg/ml, 10μg/ml and 

1μg/ml of the herbal extract being tested. Most studies of the toxicity with a 

Brine Shrimp lethality test measure toxicity after 24 hours of exposure to the 

examined sample. The Brine shrimp lethality assay is a perfect method for 

assessing the toxic potential of plant extracts. 

Keywords: Eclipta alba, Brine shrimp lethality assay, Toxicity testing, Artemia 

salina 

 

 

I. INTRODUCTION 

 

Now-a-days brine shrimp lethality assay is commonly 

used to check the bioactive chemicals cytotoxic effect. 

This is a preliminary screening of plant extracts for 

toxicity. Subsequently animal model for 

establishment is recommended1. Other top assays at 

the bench are inhibition of crown gall tumors on 

potato tuber disks, frond proliferation inhibition in 

duckweed and yellow fever larvae lethality test. 

Between them, the lethality test for brine shrimps is 

the shortest, low cost and effective one2-3. The nauplii 

about 22 mm long, are large enough to observe in a 

laboratory without high magnification and small 

enough to hatch in vast amounts without extensive 

workspace4. This is a rapid and thorough test for 

bioactive compounds of either natural or synthetic 

origin. It is also a cheap and simple test, since no 

aseptic techniques are required. It easily uses a large 

number of species for statistical testing and needs no 

special equipment, and needs fairly low sample 

amounts (2-20 mg or less)5.This in vivo test has been 

used successively since its introduction for the 

bioassay-guide fractionation of active cytotoxic and 

antitumor agents. The expression of poisonous 

toxicity indicates the state of adverse effects arising 

from the contact between the toxicant and cell. This 

interaction is subject to the toxic chemistry and the 

cell membrane because it may occur in the surface of 

the cells, the cell body or in the underlying tissues, 
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and also in the extracellular matrix. Before the 

toxicants are bound to critical organ including liver 

and kidneys, toxic effects may occur. In the present 

analysis of Eclipta alba herb extracts for the brine 

shrimp lethality test, to determine its toxic 

properties6-7. Microwave extraction has proved to be 

more effective and efficient than its conventional 

counterpart, the soxhlet extraction method. The 

Soxhlet extraction, which is a standard technique, is a 

continuous solvent extraction method8-23. Extraction 

systems are used to conduct routine solvent 

extractions of soils, sediments, sludge, polymers and 

plastics, pulp and paper, biological tissues, textiles and 

food samples24-36. Experiments have proved that 

microwaves, in comparison with the soxhlet 

extraction, use a lesser volume of solvent and sample 

and perform extraction at a much faster rate26-37. In 

the discovery of effective medicines for prevention 

and treatment, an outbreak of coronavirus disease 

(COVID-19) caused by the novel extreme acute 

respiratory syndrome coronavirus-2 (SARS-CoV-2) 

poses an unprecedented obstacle37-51. The proximity to 

the patient during dental care, high generation of 

aerosols, and the identification of SARS-CoV-2 in 

saliva have suggested the oral cavity as a potential 

reservoir for COVID-19 transmission. Soon, someday, 

you might be making your own drugs at home. That 

is because researchers have adapted a 3D printer from 

basic, readily available medicinal active agents fed 

into a drug delivery system52-54. 

 

II.  METHODS AND MATERIAL 

 

Plant Material 

Eclipta alba has been collected from Karad, 

Maharashtra, India. Department of Botony, 

YashwantraoChavan College of Science, Karad has 

identified the plant and authenticated it. 

  

Preparation of Psidium guajava Leaf Powder 

Fresh Eclipta alba herb were collected and air dried 

for 10 days. The dried leaves were then crushed into a 

blender to form a coarse powder. The powder was 

collected in an air-tight jar, and stored away from 

sunlight in a cool and dry place. 

 

Preparation of Plant Extract 

Extraction of Eclipta alba was done by microwave 

assisted extraction further filtered and excess solvent 

present was evaporated and dried extract were 

collected and subjected for activity studies. 

 

Brine Shrimp Toxicity (BST) Assay: 

Preparation of seawater 

38gm sea salt (without iodine) was weighed, dissolved 

in one litre of distilled water and filtered off to get 

clear solution. 

 

Hatching of brine shrimp 

Brine shrimp eggs were collected from pet shops was 

used as the test organism. Seawater was taken in the 

small tank, and shrimp eggs were moved to one side 

of the tank, and sealed on this side. The shrimp was 

allowed to hatch for two days and be matured like 

nauplii. Constant supply of oxygen was rendered 

during the process of hatching. The hatched shrimps 

are drawn to the light (phototaxis), and so egg shell-

free nauplii from the illuminated portion of the tank 

was collected. The nauplii was taken by a pipette 

from the fish tank and filtered to improve visibility in 

fresh clear sea water, and 10 nauplii was taken 

carefully by micropipette. 

 

Preparation of Reagents   

Serial dilution of extract 

Clean test tubes have been taken and labelled. An 

analytical balance was measured against plant extract 

of 10mg. Dissolving 10mg of plant extract (soluble in 

water) in 1ml of water then prepared stock solution. 

Concentrations of 1 mg/ml, 100μg/ml, 10μg/ml, and 

1μg/ml were prepared from stock solution using serial 

dilution. Then 1 ml of prepared solution was taken 

into the test tubes which contain 10 nauplii and 1 ml 
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of seawater. After 24 hours the number of dead 

nauplii was counted. 

 

Calculation  

The mortality endpoint of this bioassay is defined as 

the absence of controlled forward motion during 30 

seconds of observation. The percentage of nauplii 

lethality for each concentration was calculated. For 

each tube, count the number of dead and the number 

of live nauplii, and determine the % death55-58. 

 

 
 

III. RESULTS AND DISCUSSION 

 

Different extracts of Eclipta alba used for the 

cytotoxicity test with help of brine shrimp. It is very 

useful for BSLA to screen a wide range of extract for 

their different bioactivities. From results it was found 

that the methanolic extract shows less % death of 

nauplii in different concentrations compared to the 

other extracts. 

 

Table 2. Results of Brine shrimp lethality assay of 

Eclipta alba extracts 

 

Sr.n

o 

Test subs. % death nauplii 

1 

mg/m

l 

100 

µg/m

l 

10 

µg/m

l 

1 

µg/m

l 

1 Methanoli

c extract 

70 30 20 10 

2 Ethyl 

acetate 

extract 

100 70 40 20 

3 Ethanolic 

extract 

80 50 30 10 

4 Aqueous 

extract 

100 60 50 30 

 

IV. CONCLUSION 

 

While it may be a somewhat inadequate brine shrimp 

lethality test when it comes to clarifying the 

mechanism of action, the bioactivity of plant extracts 

is very beneficial. Indeed, the brine shrimp lethality 

test proved a convenient way to monitor the 

biological activities of a number of herbal types that 

are used in traditional medicine during our studies. 

There was a great need to use animal model in vivo 

experiments to gather specific data that could be 

extrapolated to humans. For years, researchers have 

used rats and other animal models. The ethics and 

economic concerns have recently restricted this kind 

of research. There is also extensive use of alternative 

toxicity tests to assess the toxicity potentials of plant 

products. BSLA appeared to be a good approach 

particularly as in vivo testing could still be classified. 

Artemia Salina nauplii has shown a strong link to 

many other animal models, and is one of the 

alternative for biological toxicity testing on herbal 

extracts. In the Brine shrimp lethality test, the 

preliminary knowledge regarding toxicity offers a 

supportive forum for more toxicity research. 

 

V. ACKNOWLEDGEMENT 

 

I express my sincere thanks to Vice-principal Prof. Dr. 

S. K. Mohite for providing me all necessary facilities 

and valuable guidance extended to me. 

 

VI. REFERENCES 

 

[1]. Kamba, A.S., HassanAntibacterial screening and 

Brine Shrimp (Artemia salina) toxicity over 

Securidac alongepedunculata (Polygalaceae) 

root barkAJPSP.2010; 1: 85-95. 

[2]. Kokkali V., Katramados, I., Newman, 

JDMonitoring the effect of metal ions on the 

mobility of Artemia salina 

naupliiBiosensors.2011; 1: 36-45. 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 5 | Issue 6 
 

 

Akshay R.Yadav et al. Int J Sci Res Chemi November-December-2020; 5 (6) : 56-62 

 

 

 59 

[3]. Lalisan, J.A., Nuñeza, O.M., Uy, M.MBrine 

Shrimp (Artemiasalina) Bioassay of the 

medicinal plant Pseudelephantopusspicatus 

from Iligan City, PhilippinesInt Res J Biol 

Sci2014; 3: 47-50 

[4]. Meyer, B.N., Ferrigni, N.R., Putnam, J.E., 

Jacobsen, L.B., Nichols, D.E., McLaughlin, 

J.LBrine Shrimp: A convenient general bioassay 

for active plant constituentsPlantaMedica.1982; 

45: 31-34. 

[5]. Michael, A.S., Thompson, C.G., Abramovitz, 

MArtemiasalina as a test-organism for 

bioassaySci1956; 123: 464-465. 

[6]. Mirzaei, M., Mirzaei, AComparison of the 

Artemiasalina and Artemia uramiana bioassays 

for toxicity of 4 Iranian medicinal plantsInt Res 

J Biol Sci2013; 2: 49-54. 

[7]. Moshi, M.J., Innocent, E., Magadula, J.J., 

Otieno, D.F., Weisheit, A., Mbabazi, P.K., 

NondoBrine shrimp toxicity of some plants 

used as traditional medicines in Kagera Region, 

north western TanzaniaTanz J H Res2010; 12: 

63-67. 

[8]. Yadav A, Mohite S, Magdum CSynthesis, 

Characterization and Biological Evaluation of 

Some Novel 1,3,4-Oxadiazole Derivatives as 

Potential Anticancer 

AgentsIntjsciresscitechnol2020; 7(2): 275-282. 

[9]. Yadav A, Mohite SAnticancer Activity and In-

Silico ADMET Analysis of Malvastrum 

CoromandelianumInternational Journal of 

Pharma Sciences and Research2020; 11(5): 71-

73. 

[10]. Yadav A, Mohite SCancer- A Silent Killer: An 

OverviewAsian JPharmRes2020; 10(3): 213-

216. 

[11]. Chitruk A, Yadav A, Rode P, Mohite S, 

Magdum CSynthesis and toxicological 

evaluation using brine shrimp lethality assay of 

Novel 1,2,4-triazole derivatives with anticancer 

activityIntJCurrAdvRes2020; 09(08)(A): 22877-

22881. 

[12]. Yadav A, Mohite SDesign, Synthesis and 

Characterization of Some Novel benzamide 

derivatives and it’s Pharmacological 

ScreeningIntjsciresscitechnol2020; 7(2): 68-74. 

[13]. Honmane P, Yadav A, Singh S, Mohite 

SMicrowave Assisted Synthesis of Novel 

Benzimidazole Derivatives as Potent 

Antileishmanial and Antimalarial 

AgentsIntJCurrAdvRes2020; 09(07)(B): 22742-

22746. 

[14]. Yadav A, Mohite SA Brief Review: Microwave 

Chemistry and its 

ApplicationsResJPharmaDosage Forms and 

Tech2020; 12(3): 191-197. 

[15]. Chitruk A, Yadav A, Rode P, Mohite S, 

Magdum CMicrowave assisted synthesis, 

antimicrobial and anti-inflammatory potential 

of some novel 1,2,4-triazole 

derivativesIntjsciresscitechnol2020; 7(4): 360-

367. 

[16]. Yadav A, Mohite SIn-Silico ADME Analysis of 

1, 3, 4-oxadiazole derivatives as CDK9 

InhibitorsInternational Journal of Chemical 

Science2020; 4(3): 01-04 

[17]. Yadav A, Patil S, Dharanguttikar V, Mohite 

SAnthelmintic Activity of Malvastrum 

Coromandelianum Leaf Extracts against 

Pheretima Posthuma and Ascardia 

GalliInternational Journal of Scientific Research 

in Chemistry2020; 5(6): 18-24. 

[18]. Yadav A, Mohite S, Magdum CComparative 

Study of Conventional and Microwave Assisted 

Synthesis of some Organic Reactions Asian 

JPharmRes2020; 10(3): 217-220. 

[19]. Yadav A, Mohite SDifferent Techniques and 

Characterization of Polymorphism with their 

Evaluation:  A ReviewAsian JPharmTech 2020; 

10(3): 213-216. 

[20]. Yadav A, Mohite SAnthelmintic and 

Antibacterial Activity of Psidium Guajava Leaf 

ExtractsInternational Journal of Scientific 

Research in Chemistry2020; 5(6): 06-11. 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 5 | Issue 6 
 

 

Akshay R.Yadav et al. Int J Sci Res Chemi November-December-2020; 5 (6) : 56-62 

 

 

 60 

[21]. Yadav A, Dange V, Mohite SPathogensis of Cell 

InjuryInternational Journal of Scientific 

Research in Chemistry2020; 5(6): 12-18. 

[22]. Suryawanshi V, Yadav A, Birajdar R, Jagtap N, 

Vambhurkar G, Patil POptimization of 

ayurvedic herbal medicine by 

nanoformulationAsian JResPharmSci2019; 9(1): 

55-56. 

[23]. Yadav A, Honmane P, Bhosale M, Chitruk A, 

Rode P, Birajdar R, Rajput M, Suryawanshi V, 

Patil S, Patil, Jagtap N, Mohite S, Dange V, 

Vambhurkar GAntifungal Activity of 

Malvastrum Coromandelianum Leaf 

ExtractsInternational Journal of Scientific 

Research in Chemistry2020; 5(6): 01-05. 

[24]. Yadav A, Mohite SGreen Chemistry approach 

for Microwave assisted synthesis of some 

Traditional ReactionsAsian JResearch 

Chem2020; 13(4): 261-264. 

[25]. Yadav A, Mohite S, Magdum CMicrowave 

assisted synthesis of some Traditional reactions: 

Green chemistry approachAsian JResearch 

Chem2020; 13(4): 275-278. 

[26]. Yadav A, Mohite SRajput M, Suryawanshi V, 

Birajdar R, Patil MAntioxidant Activity of 

Psidium guajava Leaf 

ExtractsResJPharmaDosage Forms and 

Tech2020; 12(3): 159-161. 

[27]. Yadav A, Mohite SADME analysis of 

phytochemical constituents of  Psidium 

guajavaAsian JResChem2020; 13(5): 373-375. 

[28]. Rode P, Yadav A, Chitruk A, Mohite S, 

Magdum CSynthesis, Anticancer and Molecular 

Docking Studies of N-(1H-benzimidazol-2-yl-

carbamothioyl)benzamide 

AnaloguesInternational Journal of Scientific 

Research in Science and Technology 

International Journal of Scientific Research in 

Chemistry2020; 5(6): 204-212. 

[29]. Yadav A, Mohite SRecent advances in protein 

and peptide drug deliveryResJPharma Dosage 

Forms and Tech2020; 12(3): 205-212. 

[30]. Yadav A, Mohite SA Novel approach for 

treatment of COVID-19 with Convalescent 

PlasmaResJPharmaDosage Forms and 

Tech2020; 12(3): 227-230. 

[31]. Yadav A, Mohite SA Review on Novel 

Coronavirus (COVID-19)International Journal 

of Pharma Sciences and Research2020; 11(5): 

74-76. 

[32]. Yadav A, Mohite SA Review on severe acute 

respiratory infection (SARI) and its clinical 

management in suspect/confirmed novel 

coronavirus (nCoV) cases ResJPharmaDosage 

Forms and Tech2020; 12(3): 178-180. 

[33]. Yadav A, Mohite SA Review on Zika Virus 

InfectionResJPharmaDosage Forms and 

Tech2020; 12(4): 245-249. 

[34]. Honmane P, Yadav A, Singh S, Mohite 

SFormulation and Evaluation of Herbal 

Ointment Containing Eclipta Alba (L.) 

ExtractSeybold Rep2020; 25(10): 569-577. 

[35]. Yadav A, Mohite SToxicоlogical Evaluation of 

Psidium guajava Leaf Extracts using Brine 

Shrimp (Artemia salina L.) 

ModelResJPharmaDosage Forms and Tech2020; 

12(4): 198-120. 

[36]. Honmane P, Yadav A, Singh S, Mohite 

SSynthesis, Characterization and Antiplatelet 

Activity of Antithrombotic novel 2,5-

substituted aryl-7-phenyl-1,3,4-oxadiazolo-3,2-

a-1,3,5-triazine DerivativesJournal of 

University of Shanghai for Science and 

Technology2020; 22(11): 881-898. 

[37]. Patil S, Yadav A, Chopade A, Mohite SDesign, 

Development and Evaluation of Herbal 

Mouthwash for Antibacterial Potency against 

Oral BacteriaJournal of University of Shanghai 

for Science and Technology2020; 22(11): 881-

898.1137-1148. 

[38]. Yadav A, Mohite SHomology Modeling and 

Generation of 3D-structure of 

ProteinResJPharmaDosage Forms and 

Tech2020; 12(4): 218-224. 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 5 | Issue 6 
 

 

Akshay R.Yadav et al. Int J Sci Res Chemi November-December-2020; 5 (6) : 56-62 

 

 

 61 

[39]. Honmane P, Yadav A, Singh S, Mohite 

SSynthesis of Pyrazole Acrylic acid based 

Oxadiazole and Amide Derivatives as Larvicidal 

and Antitubercular agentsSeybold Rep2020; 

25(10): 516-530. 

[40]. Yadav A, Mohite SRecent Advances in the 

Ultrasound-Assisted Synthesis of Oxadiazole 

and Thiazole DerivativesResJPharmaDosage 

Forms and Tech2020; 12(4): 225-228. 

[41]. Yadav A, Mohite SAn Overview on Ebola Virus 

DiseaseResJPharmaDosage Forms and 

Tech.2020; 12(4): 230-235. 

[42]. Yadav A, Mohite SCarbon Nanotubes as an 

Effective Solution for Cancer 

TherapyResJPharmaDosage Forms and 

Tech2020; 12(4): 238-241. 

[43]. Honmane P, Yadav A, Singh S, Mohite S3D 

printing technology in pharmaceuticals and 

biomedicalWorld J Pharm Pharm Sci2020; 9(9): 

598-609 

[44]. Yadav A, Mohite S, Magdum CPreparation and 

Evaluation of Antibacterial Herbal Mouthwash 

against Oral PathogensAsian 

JResPharmSci2020; 10(3): 149-152. 

[45]. Rajput MD, Yadav AR, Mohite SKSynthesis, 

Characterization of Benzimidazole Derivatives 

as Potent Antimicrobial AgentsInternational 

Journal of Pharmacy & Pharmaceutical 

Research2020; 17(4): 279-285. 

[46]. Dange V, Dinde S, Doiphode A, Dhavane S, 

Dudhal B, Shid S, Yadav AFormulation and 

Evaluation of Herbal gel Containing Lantana 

Camara for Management of Acne 

VulgarisJournal of University of Shanghai for 

Science and Technology.2020; 22(11): 799-809. 

[47]. Yadav A, Mohite SScreening of In-vitro anti-

inflammatory and Antibacterial assay of 

Malvastrum CoromandelianumInternational 

Journal of Pharma Sciences and Research2020; 

11(4): 68-70. 

[48]. Suryawanshi V,  Yadav A, Mohite 

SToxicological Assessment using Brine Shrimp 

Lethality Assay and Antimicrobial activity of 

Capparis GrandisJournal of University of 

Shanghai for Science and Technology2020; 

22(11): 746-759. 

[49]. Rode P, Yadav A, Chitruk A, Mohite S, 

Magdum CMicrowave assisted synthesis, 

toxicological assessment using brine shrimp 

lethality assay and antimicrobial potential of 

new series of benzimidazole 

derivativesIntJCurrAdvRes2020; 09(08)(A): 

22900-22905. 

[50]. Bhosale M, Yadav A, Magdum C, Mohite 

SMolecular Docking Studies, Synthesis, 

Toxicological Evaluation using Brine Shrimp 

(Artemia salina L.) Model and Anti-

inflammatory Activity of Some N-(substituted)-

5-phenyl-1,3,4-thiadiazol-2-amine 

DerivativesInt J Sci Res Sci & Technol2020; 

7(5): 51-62. 

[51]. Jagtap N, Yadav A, Mohite SSynthesis, 

Molecular Docking Studies and Anticancer 

Activity of 1,3,4-Oxadiazole-3(2H)-thione 

DerivativesJournal of University of Shanghai 

for Science and Technology.2020; 22(11):535-

550. 

[52]. Bhosale M, Yadav A, Magdum C, Mohite 

SMicrowave Assisted Synthesis, Molecular 

Docking Studies and Anticancer Screening of 

Some 1,3,4-thiadiazole DerivativesJournal of 

University of Shanghai for Science and 

Technology.2020; 22(11):520-534. 

[53]. Birajdar R, Yadav A, Patil S, Chitruk A, Kane S, 

Mohite S, Magdum CPharmacognostic and 

Phytochemical Investigation, Molecular 

Docking Studies of Phytoconstituents and 

Anticancer Potential of Capparis Decidua 

(Forsk) EdgewJournal of University of Shanghai 

for Science and Technology2020; 22(11): 500-

519. 

[54]. Bhosale M, Yadav A, Magdum C, Mohite 

SSynthesis, molecular docking studies and 

biological evaluation of 1,3,4-thiadiazole 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 5 | Issue 6 
 

 

Akshay R.Yadav et al. Int J Sci Res Chemi November-December-2020; 5 (6) : 56-62 

 

 

 62 

derivatives as antimicrobial 

agentsIntJCurrAdvRes2020; 09(08)(A): 22894-

22899. 

[55]. Parra, L.A., Yhebra, R.S., Sardiñas, I.G., Buela, 

L.IComparative study of the assay of Artemia 

salina Land the estimate of the medium lethal 

dose (LD50 value) in mice, to determine oral 

acute toxicity of plant extractsPhytomed.2001; 

8: 395-400. 

[56]. Pelka, M., Danzl, C., Distler, W., Petschelt, AA 

new screening test for toxicity testing of dental 

materialsJ Dent.2000; 28: 341-345. 

[57]. Pellosi, D.S., Batistela, V.R., Souza, V.R., 

Scarminio, I.S., Caetano, W., Hioka, 

NEvaluation of the photodynamic activity of 

xanthene dyes on Artemiasalina described by 

chemometrica pproachesAn Acad Bras 

Cienc.2013; 85: 1267-1274. 

[58]. Pimentel Montanher, A.B., Pizzolatti, M.G., 

Costa Brighente, I.MAn Application of the 

Brine Shrimp Bioassay for general screening of 

Brazilian medicinal plants.Acta 

FarmBonaerense2002; 21: 175-178. 

 

 

Cite this article as : 

 

Akshay R.Yadav, Dr. Shrinivas K. Mohite, 

"Toxicological Evaluation of Eclipta alba using Brine 

Shrimp (Artemia salina L.) Model", International 

Journal of Scientific Research in Chemistry (IJSRCH), 

ISSN : 2456-8457, Volume 5 Issue 6, pp. 56-62, 

November-December 2020. 

URL : http://ijsrch.com/IJSRCH205612 

http://ijsrch.com/IJSRCH205612

