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Background : Synthesis of green based nanoparticles in an eco-friendly fashion 

 

Aim : To derive green synthesis of Embelia ribes mediated silver nanoparticles and analyze its 

cytotoxic effect using Brine Shrimp Lethality Assay and Zebrafish Embryogenic Toxicology test  

 

Materials and Methods : 1g of Embelia ribes seed powder was mixed with 100ml of distilled 

water and was boiled. The extracts was filtered using Whatman filter paper to obtain a clear 

solution.10ml of the above extract obtained was added to a solution containing 90 ml of distilled 

water 1mMol of Silver nitrate.The nanoparticle mixture was further kept in orbital shaker and 

centrifuged .Brine Shrimp Lethality Assay and Zebrafish Embryogenic test were used to cytotoxic 

Evaluation. 

 

Results: Toxicity was detected in Zebrafish Embryonic Toxicology test and minimal toxicity 

noted in Brine Shrimp Lethality test. Toxicity was directly proportional to concentration of Silver 

nanoparticles are added to it. 
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Conclusion :Seeds of  Embelia ribes mediated silver nanoparticles demonstrated to have 

considerably low toxicity,which has been proven using Brine Shrimp Lethality Assay and 

Zebrafish Embryogenic Toxicology test. 

 

Keywords : Cytotoxicity  ,  Embelia ribes,Endodontics, Green synthesis,  Nanoparticles. 

 

Introduction  

 

Nanotechnology and its application in the medical field is gaining momentum due to a myriad 

of  therapeutic  uses. [1]Nanomaterial is defined as any particle ranging from size 10-100 

nm.[2]Factors such as large surface area to mass ratio, high reactivity and small size is what 

sets them apart in their physical and chemical properties .[3]Drug Delivery with the advent of 

nanotechnology has a profound impact on many areas of medicine due to its effect at the 

molecular level.[4]Metal nanoparticles , primarily silver and gold play an important role in 

medicine and pharmacology .[5] 

 

In the field of Endodontics , Calcium Hydroxide is being used as an intracanal medicament as 

a gold standard for the property is possess such as  low solubility in water ,high ph ranging 

from 12.5-12.8 and strong alkalinity.[6,7]The antimicrobial activity of Calcium hydroxide is 

based in the release of hydroxyl ions when in contact with the fluid or periapical secretion.[8] 

The ions are oxidant free radicals which exhibits significant reactivity .[9]However few 

drawbacks are noted with calcium hydroxide, that is tunnel defects created and its minimum 

inhibition on E.faecalis which the primary pathogen in periapical infections.[10] This study is 

being conducted based on previous evidence on therapeutic properties of Embelia ribes and 

to evaluate its Cytotoxic property and usage in field of endodontics.[11] 

 

Silver nanoparticles are researched due to their applications in biolabelling, filters, 

antimicrobial properties against various infectious organisms,integrated circuits, sensors ,cell 

electrodes and many more. [12]Synthesis of metal nanoparticles using plants are more stable 

,[13] cost effective, less toxic,eco friendly , an effective and a suitable alternative to 

conventional methods.[14]The biomolecules in the plants such as alkaloids, polysaccharides, 

alcoholic extract,vitamins aid in stabilization,bioreduction and formation of metal 

nanoparticles.[6][15]Plant based metal nanoparticles are in vogue due to their heavy metal 

detoxification,its capping and reducing abilities, wide range of size and varied application of 

the formed silver nanoparticles .[16] 

 

Embelia ribes Burm F a medicinal woody climber belongs to the Myrsinaceae family. It is 

also commonly known as false black pepper or vidanga .[17]E. ribes is one of the 32 medicinal 

plant species identified by the Medicinal Board, Govt. of India, New Delhi, as being important 

for large-scale cultivation because of its commercial use and is the most exploited as it is used 

in 75 ayurvedic preparation.[18,19]The fruits, [20]seeds ,leaves and roots are used to cure 

various diseases as it contains phenolic compounds such as Embelia . Embelin presented as 

aqueous and ethanolic extract of the fruit has showed antibacterial, 

antifertility,antiprotozoal,anti-inflammatory and antioxidant properties. [18]  

 

https://paperpile.com/c/hc0SpT/fUXS
https://paperpile.com/c/hc0SpT/nYTj
https://paperpile.com/c/hc0SpT/l3nX
https://paperpile.com/c/hc0SpT/xTtQ
https://paperpile.com/c/hc0SpT/kZe2
https://paperpile.com/c/hc0SpT/qxcO+65rC
https://paperpile.com/c/hc0SpT/bbSe
https://paperpile.com/c/hc0SpT/SbqI
https://paperpile.com/c/hc0SpT/ssib
https://paperpile.com/c/hc0SpT/8OVp
https://paperpile.com/c/hc0SpT/acHa
https://paperpile.com/c/hc0SpT/vKNl
https://paperpile.com/c/hc0SpT/SVKB
https://paperpile.com/c/hc0SpT/qxcO
https://paperpile.com/c/hc0SpT/PDoD
https://paperpile.com/c/hc0SpT/F8PH
https://paperpile.com/c/hc0SpT/6xYC
https://paperpile.com/c/hc0SpT/9GaP+nrcd
https://paperpile.com/c/hc0SpT/N88T
https://paperpile.com/c/hc0SpT/9GaP


719 Anjali Rathi et al. Green Synthesis Of Embelia Ribes....                                                                       

 

Nanotechnology Perceptions 20 No. S12 (2024)  

Embelia ribes have demonstrated promising  antioxidant and microbial properties. [21]With 

incorporation of the silver nanoparticle within the Embelia ribes we focus on enhancing the 

antimicrobial aspects of silver nanoparticles with reduced side effects.[22] The current 

research work focuses on discovering the cytotoxicity effect on different concentrations of 

E.ribes mediated silver nanoparticles using Brine Shrimp Lethality assay and Zebrafish 

toxicology Assay.[23] 

 

Materials and Methods 

 

Preparation of Plant Extract 

The seeds of Embelia ribes was purchased from online herbal store .The seeds procured were 

refined to powder form.1 gram of E.ribes was mixed with 100 ml of distilled water to the 

beaker and boiled for 10-20 minutes in heating mantle.The boiled extract was filtered using 

Whatman filter paper.[5](Figure 1a and 1b) 

 

 
(Figure  1a : Indicates heating mantle  1b : powdered for of Embelia ribes seed.) 

 

Synthesis of Silver Nanoparticles- 

Solution of 1mMol of Silver nitrate in 90 ml water was used to synthesize nanoparticles.To 

this solution we added 10 ml of filtered E.ribes extract  and kept in the orbital shaker with a 

magnetic stirrer for 2 hours  and Color change was observed every 24 hours for 3 days.(Figure 

2a and 2b)The synthesized nanoparticles was preliminary analyzed using UV visible 

spectroscopy.Before the final step,the nanoparticle solution was centrifuged at 8000 rpm 

(LARK Cooling Centrifuged) removed to prepare nanoparticles pellet powder and followed 
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by drying in hot air oven at 80 degrees Celsius.The dried powder was sent for characterisation. 

Finally the left over solution was used to calculate the cytotoxicity effect.[24] 

 

 
 

Fig 2a and b :Assessment of toxicity of the Embelia ribes mediated silver nanoparticles 

 

BRINE SHRIMP LETHALITY ASSAY 

A setup tank was prepared for hatching of the Brine Shrimp to which 30 grams of iodine free 

salt was added to one liter of distilled water in the tank.Adequate aeration was maintained in 

the tank to which one gram of Artemia salina eggs were added and kept for a period of 24 

hour incubation.  

 

On second Day ,2gm of iodine salt was added to 200ml distilled water and saline  water was 

prepared,which was added qualitatively to a six well enzyme linked immunosorbent assay 

plates.Newly hatched Brine Shrimp ( Artemis Salina) larvae (Nauplii) were taken and set 10 

of larvae were transferred into each of the 6 wells.The synthesized E.ribes mediated silver 

nanoparticles were introduced into each of the wells in varying concentrations of 5, 10,20,40 

and 80 micro litre.One well with  live nauplii as control was left in saline water.The samples 

were left undisturbed for 24 hours.The number of live nauplii after 24 hours was noted and 

the data was plotted in the graph. 

 

(Number of dead nauplii / Number of dead nauplii + number of live nauplii ) x 100 
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ZEBRAFISH EMBRYONIC TOXICOLOGY TEST  

The Danio rerio, commonly known as the wild-type zebrafish, were procured from local 

vendors in India and were housed in distinct tanks under regulated environmental conditions. 

The experimental conditions encompassed specific parameters, namely a temperature of 28.2 

◦C, a light/dark cycle of 14:10 h, and a pH range spanning from 6.8 to 8.5. The zebrafish were 

given dried blood worms or the ideal meal twice a day. Both of these foods are commercially 

accessible. In order to acquire zebrafish embryos, one female and three male zebrafish were 

put in a breeding tank together. When this had been performed, viable eggs were produced, 

which were then retrieved and thoroughly washed at least three times using newly made E3 

media that did not contain methylene blue. Fertilized eggs were plated out in 6-well tubes 

containing 10 embryos each.The 6 wells had varying concentrations of Embelia ribes 

mediated silver nanoparticles,that is 5,10,20,40,80 microliter and a control group. 

 

Results  

 

Brine Shrimp Viability rates after 24 hrs of exposure to different concentrations. 
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Graph 1 : Showing the cytotoxicity effect of Embelia ribes mediated silver nanoparticles on 

Brine Shrimp.The X-axis denotes the varying concentrations of E.ribes and the Y axis denotes 

the viability percentage of Brine Shrimp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 : Represents the viability percentage for Brine shrimp at different concentrations. 

 

Zebrafish embryonic Viability rates after 24hrs of exposure to different concentrations. 

 

Concentration Viability Rate (%) 

5 µg/mL 100 

10 µg/mL 80 

20 µg/mL 80 

40  µg/mL 80 

80 µg/mL 60 

control 100 
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Graph 2 : Showing the Hatching rate of Embelia ribes mediated silver nanoparticles on the 

zebrafish embryonic viability .The X-axis denotes the varying concentrations of E.ribes and 

the Y axis denotes the viability percentage of Brine Shrimp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Concentration Hatching Rate (%) 

5 µg/mL 100 

10 µg/mL 80 

20  µg/mL 80 

40  µg/mL 60 

80  µg/mL 60 

Control 100 
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Table 2 : Represents the hatching percentage for Zebra fish at different concentrations. 

 

Discussion  

Cytotoxicity refers to the  action of a substance or process that  results in the damage of a cell. 

 

Green synthesis was done for this study using Embelia ribes seed and silver nanoparticles as 

it has reduced toxicity ,effective biomolecular compounds and more stable.[25]The formation 

of Silver nanoparticles was confirmed by UV spectroscopy and notable color changes on the 

third day.[26–28] 1mMol of Silver nitrate was diluted in 90 ml of water to which Embelia 

ribes were added.The cytotoxicity was evaluated for its application in the field of medicine. 

The evaluation was done using two assays discussed below. 

 

At the highest concentration of 80, 60% viability was observed for both Brine Shrimp and 

Zebra fish.(As noted in Table 1 and 2)Brine Shrimp lethality assay is an important tool for the 

preliminary cytotoxicity assessment and is applied to detect  plant based toxins, [29]fungal 

toxins,heavy metals,as cytotoxicity test for dental materials,pesticides and is  hinged on its 

ability to kill a laboratory cultured larva (nauplii).[30] It is a simple, cost- effective method 

and requires a minimum amount of test material.Brine Shrimp Assay The most commonly 

used organism in Brine Shrimp Lethality Assay is Artemia salina.19 In the presence of salt 

solution (2%-4%), the shrimp eggs hatch into larvae (nauplii). Seawater is recommended for 

this purpose. If not available, distilled water with sea salt can be used. Tap water is not 

recommended for this as it contains chlorine. The ideal pH is 8.0+/- 0.5 which is adjusted 

using Sodium hydroxide or Sodium carbonate. At room temperature, the nauplii hatch within 

20-30 hours. During the study period, the nauplii do not receive any food. The death of the 

nauplii may be due to the effect of the inoculated substance of starvation. To ensure the 

mortality effect of the subject under study, a control sample containing nauplii without 

inoculation of the study substance is used. The nauplii can survive for up to 48 hours without 

food because they are still fed on their yolk sac. 

 

Brine Shrimp Lethality Assay concluded that the number of live Shrimp larvae at higher 

concentrations was lesser when compared to lower concentrations, and as the concentration 

of the nanoparticles increased, the cytotoxicity was also increased which leading to lesser 

number shrimp larvae which were still alive after 24 hours. 

 

Zebra fish is an accentuated and more sensitive cytotoxicity test followed after the brine 

shrimp Assay.Graph 1 and Graph 2 shows the cytotoxicity levels of Er-AgNps when added in 

different concentrations. At 5µg/mL concentration 100 % viability rate was noted  for both 

Brine Shrimp and Zebra fish. At the highest concentration of 80 µg/mL, 60% viability was 

observed for both Brine Shrimp and Zebra fish. In graph 1 and Table 1 , we noted that at the 

highest concentration , that is 80µg/mL 60 % of viability rate was noted for Brine shrimp 

.Similarly Table 2 and Graph 2 interpreted similar results , indicating that even at higher 

concentrations low levels of toxicity was noted. 

 

 

Conclusion  

https://paperpile.com/c/hc0SpT/z0I6
https://paperpile.com/c/hc0SpT/XB0H+F24y+0ieQ
https://paperpile.com/c/hc0SpT/eRZ7
https://paperpile.com/c/hc0SpT/cRXJ


725 Anjali Rathi et al. Green Synthesis Of Embelia Ribes....                                                                       

 

Nanotechnology Perceptions 20 No. S12 (2024)  

The above study concludes that Embelia ribes mediated silver nanoparticles have shown to 

have least cytotoxic activity. Studies done previously also have the same affirmation that 

Embelia ribes can be employed as a therapeutic agent in the field of biotechnology and 

medicine. Future research needs to be conducted in animal findings and clinical trials  to 

substantiate the current data and  use in combination for its therapeutic use. 

 

Clinical Significance : This study opens possibilities for Embelia ribes mediated 

nanoparticles to be used in the field of dentistry with least  cytotoxicity.As its exhibits 

significant antioxidant properties as per the literature, it can be used in combination to be 

served as intracanal therapeutic paste. 
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