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Abstract: Since ancient times, humans have used medicinal plants due to their therapeutic properties as the main source of 

drugs. Because plant extracts have various biological properties, such as anthelminthic, anti-inflammatory, antioxidant, 

antifungal, and antitumor. Cocos nucifera, which is commonly called the coconut tree, is a widespread plant across the world. 

Its easy availability makes it easy to use. The study aimed to evaluate the antibacterial activity of Cocos nucifera extract against 

bacterial pathogens and to test the phytochemicals using simple chemical qualitative tests. The acetone extract of Cocos 

nucifera coir was prepared using the Soxhlet method. The research showed that the extract contained Saponin, Tannin, Cardiac 

Glycosides and Flavonoids. The antibacterial assay revealed antibacterial activity in the plant extract, as it was effective against 

the test organisms. The extract showed the ability to produce silver nanoparticles. The synthesised silver nanoparticles were 

characterised using UV-visible spectroscopy, FTIR, and XRD. The presence of various phytochemicals in plants suggests their 

use in folk medicine. The antibacterial properties of the extract suggest it has a wide range of applications across diverse fields. 
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1. Introduction 

Cocos nucifera belongs to the family Arecaceae. India 

contributes 50% of the world's coconut production, with 

coconut cultivated in over 97 countries (Kumar et al. 2021). 

The nutritional value of the coconut fruit is high. The 

coconut fruit consists of three parts: endosperm, endocarp, 

and Mesocarp. The hard, inner lignocellulose layer that 

forms a coconut shell is called the endocarp. Mesocarp is 

the tensile fibre-spongy shuck called coir. 

Coconut coir is generated in large quantities as an agro-

industrial waste during coconut processing, making its 

utilisation both economically viable and environmentally 

sustainable (Gomathi et al. 2019, Hasan et al.2021). 

Endosperm and endocarp are comparatively less suitable 

for the synthesis of silver nanoparticles. The endosperm is 

rich in sugar and has lower phenolic and tannin content, 

while the endocarp contains lignin, cellulose, and 

hemicellulose, which can be difficult to process and 

synthesise into nanoparticles. The aqueous extract of green 

coconut husk is rich in flavonoids, polyphenols, and other 

reducing agents, making it ideal for the synthesis of silver 

nanoparticles (Eker et al. 2025, Nkosi et al. 2024, Jadhav et 

al. 2024). Therefore, in this study, we used mesocarp for 

nanoparticle synthesis. Mesocarp and endocarp, which 

constitute 33–35% of the fruit, are dumped as agricultural 

waste after consumption of the nutrient-rich liquid from the 

coconut (Inbarajan et al. 2023). The mesocarp layer of the 

coconut fruit—also referred to as coir or coconut fibre—is 

a naturally occurring fibre that is taken from the coconut 

husk. It can be used in many different ways in construction, 

manufacturing, and agriculture. It can be used to make 

ropes, doormats, insulation, brushes, and fishing net string 

(Ignacio and Miguel 2021 and Henrietta et al. 2022).  

The use of antibiotics has increased over the past few 

years in accordance with demand. Overuse of antibiotics 

has also led to antibiotic resistance and a shortage of 

treatment-related medicines. Although antibiotics are 

chemically modified to address the issue of resistance. 

These chemically altered antibiotics have adverse side 

effects in people. To solve this issue, the development of 

medicines must once again rely on plant-based medicine 

(Ngaffo et al. 2021). From 1200 to 900 BCE, the Atharva 
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Veda, a representation of ancient Hindu culture, discusses 

the use of plants as medicines. Every part of a plant has 

medicinal value. Apart from this, each plant contains 

different phytochemicals, such as saponins, alkaloids, and 

tannins, which help the body's defence against various 

diseases (Celenk et al. 2023). Plant bioactive substances 

and phenolic compounds support biological processes in 

plant cells, including antibacterial and antioxidant 

activities. So, different antibiotics are also prepared from 

plant source which have least side effects.  

In addition to these characteristics, it allows to 

synthesize silver nanoparticle which has different 

application in various field. In recent years, there is a lot of 

interest in the green synthesis of AgNps because of there is 

an increasing need to create safe and uncontaminated 

materials. The process of synthesizing silver nanoparticles 

from agricultural waste has several applications because it 

is less harmful, less toxic, eco-friendly. The antimicrobial 

properties of silver makes it widely used in nanoparticle 

synthesis and these can be used in a wide range of fields 

like medicine, treatment of different diseases, cosmetics, 

biomedical devices, etc. (Islam et al. 2021, Nadaf et al. 

2022). The silver nanoparticles also have insecticidal 

activity against dengue causing vector (Gomathi et al. 

2019). Although Cocos nucifera has been widely utilized 

for various traditional, nutritional, and industrial purposes, 

its bioactive potential remains underexplored in several 

scientific areas. In particular, limited studies have focused 

on the phytochemical-mediated antibacterial mechanisms 

of coconut-derived extracts, especially the role of specific 

compounds such as tannins and flavonoids. Furthermore, 

the application of coconut husk extracts in emerging fields 

such as green synthesis of nanoparticles and novel 

antimicrobial formulations is still insufficiently 

investigated (Jadhav et al. 2024, Czerkas et al., 2024, Yan 

et al., 2024). Hence, the purpose of the present work is to 

analyse the phytochemical analysis, antibacterial activity 

and biosynthesis of silver nanoparticles from coconut coir 

extract. Characterization techniques such as UV-visible 

spectroscopy, XRD and Fourier-transform infrared 

spectroscopy (FT-IR) are widely employed to analyze 

synthesized silver nanoparticles (AgNps).  

2. Materials and Method  

2.1. Sample Collection 

Coconut coir was collected in a container from a coconut 

seller near Jagruti Maruti Mandir, Solapur, Maharashtra 

and transported to the Microbiology laboratory, 

Punyashlok Ahilyadevi Holkar Solapur University, 

Solapur, Maharashtra, for further analysis. 

2.2. Preparation of sample 

The collected coconut coir was dried in the sunlight for 2 to 

7 days to reduce its moisture content, then mashed into a 

powder. The powdered sample was subsequently subjected 

to extraction with acetone as the solvent. 

2.3. Solvent extraction procedure 

The Soxhlet extraction method was used to extract 

compounds from coconut coir. A 20 g sample of dried 

coconut coir powder was extracted with 200ml of acetone 

at 56°C for 7 hours. After the extraction, the residue was 

dried, weighed, and the percentage yield was calculated 

(Parvathy et al. 2020). 

2.4. Test organisms 

 The clinical strains of Staphylococcus aureus (NCIM 

5345), Bacillus subtilis (NCIM 2097), Pseudomonas 

aeruginosa (NCIM 5210) and Proteus mirabilis (NCIM 

5296) were streaked on Nutrient agar (purchased from 

HiMedia) and incubated at 37°C for 24 hours. 

2.5. Preliminary phytochemical analysis of 

coconut coir extracts 

Detection of Carbohydrates 

Benedict’s test:  The filtrate (0.5 ml) was mixed with 

0.5 ml of Benedict's reagent and boiled. The development 

of a distinct color indicated the presence of carbohydrates. 

Detection of Amino acids and proteins  

The 10 ml of distilled water were used to dissolve 100 

mg of the extract, and filtered through Whatman No. 1 filter 

paper. The amino acids, proteins present in the filtrate were 

then examined. 

Ninhydrin test: Two ml of aqueous filtrate was mixed 

with two drops of ninhydrin solution. An appearance of 

purple colour confirms the presence of amino acids.  

Detection of Saponins 

Foam test: Extract (50 mg) was mixed in 20 ml of 

distilled water and shaken vigorously for fifteen minutes. 

The formation of a two-centimeter layer of foam at the top 

of the solution indicates the presence of saponins. 

Detection of Tannins  

Ferric chloride test: In 5ml of distilled water 50mg of 

extract was added and mixed with 2-3 drops of 5% ferric 

chloride. Tannins are indicated by a dark green colour.  

Detection of flavonoids 

Magnesium and hydrochloric acid reduction test 

The extract (50 mg) was mixed with alcohol (5 ml), and 

then fragments of magnesium ribbon and concentrated 



 Antibacterial Potential of Cocos nucifera Coir Extract and Green Synthesis of Silver Nanoparticles  

Journal of Sustainability and Environmental Management (JOSEM)                                                                                                                  113 

 

hydrochloric acid were added. Flavonoids are indicated by 

a pink to crimson colour. 

Detection of anthraquinones 

In distilled water, 50mg of extract was dissolved, and 

then 1 ml of diluted ammonia solution was added to 2 ml 

of the extract, and the mixture was shaken vigorously. The 

presence of anthraquinones is indicated by the pink colour 

in the ammonia layer. 

Detection of Cardiac Glycosides 

Killer kiliani test:  The 50mg extract was mixed in 

distilled water. The 2 ml of the filtrate was mixed with 1 ml 

of glacial acetic acid, ferric chloride and a drop of 

concentrated sulfuric acid. The presence of cardiac 

glycosides is indicated by a green-blue colour in the upper 

layer, a reddish-brown colour at the junction of the two 

layers (Kendeson et al. 2019, Gebila et al. 2020). 

2.6. Determination of antibacterial activity of 

Cocos nucifera extract 

The antibacterial study of the extract was determined 

using the agar well diffusion method. Staphylococcus 

aureus (NCIM 5345), Bacillus subtilis (NCIM 2097), 

Pseudomonas aeruginosa (NCIM 5210), and Proteus 

mirabilis (NCIM 5296) were used to determine the 

antibacterial potency of the prepared extract. Muller-

Hinton agar media plates were covered with 0.1 mL of the 

corresponding bacterial suspension. A sterile stainless-steel 

cork borer was used to create wells under aseptic 

conditions. Coconut coir extract and controls were added to 

their respective wells. The plates were incubated at 37°C 

for 24 hrs. After incubation clear zone of inhibition in mm 

was measured.  All experiments were performed in 

triplicate. (Temikotan et al. 2021, Karseno et al. 2023, 

Saklani et al. 2025). 

2.7. Resistance of bacterial pathogens  

Resistance of test organisms was checked by using the 

Hexa universal poly disc of antibiotics. Spread a 0.1 ml 

suspension of Staphylococcus aureus (NCIM 5345), 

Bacillus subtilis (NCIM 2097), Pseudomonas aeruginosa 

(NCIM 5210) and Proteus mirabilis (NCIM 5296) on 

nutrient agar plates, which were adjusted to a 0.5 

McFarland standard and then incubated the plates at 37°C 

for 24 hrs. After incubation, the resistance of bacterial 

pathogens against a particular antibiotic was determined by 

measuring the zone of inhibition in mm. 

2.8. Synthesis of Silver Nanoparticles by using 

coconut coir extracts (AgNPs) 

A significant amount of prepared extract was dissolved 

in 1ml of acetone, and the mixture was subsequently added 

to a conical flask containing 10ml of 1 mM AgNO3. The 

mixture was agitated for 2 min, and the flask was kept in 

the dark for 3days. The conical flask was examined over 3 

days, and it showed a colour change from light brown to 

dark brown. The solution was then centrifuged at 

10,000 rpm for 10 minutes, and the pellet was collected, 

dried, and stored in tubes for further use (Sinsinwar et al. 

2018 and Rizwana et al. 2023). 

2.9. Characterisation of Silver Nanoparticles 

(AgNPs) 

Characterisation of synthesised silver nanoparticles was 

carried out using visual observation and techniques such as 

UV-visible spectroscopy, FT-IR, and XRD. To confirm the 

formation of Ag-NPs, the absorbance was measured using 

a UV-Visible spectrometer over the wavelength range of 

300–700 nm. To determine the presence of a functional 

group, FT-IR spectroscopy was performed. Further 

characterisation of nanoparticles was made by X-ray 

diffraction pattern using an X-ray diffractometer to 

determine crystallinity, purity, etc. (Das et al. 2021, Nahar 

et al. 2020 and Jadhav et al. 2024) 

3. Results 

3.1. Percentage yield of coconut coir  

Coconut coir extract obtained in acetone was weighed, 

and the percentage yield of the prepared extract is shown in 

Table 1. Five grams of acetone-based coconut coir extract 

were obtained, resulting in a 25% acetone extract yield.

Table 1. Percentage yield of coconut coir 

 

 

 

 

 

 

 

Sample used Solvent 

used (200 

ml) 

Amount of 

sample (g) 

Amount of 

extract (g) 

Percentage 

yield (%) 

Coconut coir 

powder 

Acetone 20 5 25 
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3.2. Physical characteristics of extracts 

Table 2 shows that the acetone extract of Cocos nucifera 

exhibited a sticky consistency, a dark brown colour, and a 

phenolic odour.   

Table 2. Physical characteristics of the extract of Cocos 

nucifera in acetone 

3.3. Preliminary phytochemical screening 

The acetone extract of Cocos nucifera coir revealed the 

presence of saponin, tannin, glycosides and flavonoids, 

whereas proteins, carbohydrates and anthraquinone are 

absent (Table 3). The production of a variety of secondary 

metabolites by Cocos nucifera is known to have unique 

biological activities. So, Cocos nucifera coir preparations 

have been utilised for many remedies in traditional 

medicine.

 

 

 

Table 3. Preliminary phytochemical study of acetone extract of coconut coir 

 

3.4. Determination of antibacterial activity 

Table 4 shows a comparative study of the antibacterial 

activity of Coconut coir extract and standard antibiotics 

against bacterial pathogens. The acetone extract showed the 

highest zone of inhibition against Bacillus subtilis, 

followed by Staphylococcus aureus. In contrast, the 

acetone shell extract exhibited the smallest inhibitory zone 

against Pseudomonas aeruginosa (Fig. 1). The results 

revealed that the extract showed activity against both 

Gram-positive and Gram-negative organisms, which 

correlates with the work carried out by Rusdi et al. (2019). 

Compared to standard antibiotics, namely Tetracycline, 

Ampicillin, Chloramphenicol, Kanamycin, Streptomycin 

and Penicillin (Table 4), the extract of Coconut coir showed 

potent antibacterial activity against Gram-positive 

organisms, namely Bacillus subtilis and Staphylococcus 

aureus, while moderate activity against Gram-negative 

organisms, namely Proteus mirabilis and Pseudomonas 

aeruginosa (Fig. 2). 

Table 4. Comparative study of antibacterial activity of coconut coir extract and standard antibiotics against bacterial 

pathogens 

Physical character Solvent used (Acetone) 

Colour     Dark brown 

Consistency Sticky 

Odour Phenolic 

  

Sr. no. Phytochemical Name of the Test Acetone extract 

1. Proteins Ninhydrin test - 

2. Saponin Foam test + 

3. Tannin Ferric chloride test + 

4. Anthraquinone Ammonia test - 

5. Cardiac Glycosides Killer kiliani test + 

6. Flavonoids 
Magnesium and hydrochloric acid 

reduction test 
+ 

7. Carbohydrates  Benedict’s test  - 

    

Test organisms Diameter of zone of inhibition (in mm) 

 Tetracy

cline  

Ampici

llin      

Chloramphe

nicol      

Streptom

ycin 

 

Kanam

ycin   

 

Penici

llin 

Coco

nut 

coir 

extra

ct 

S. aureus 

(NCIM 5345) 

20 0 19 21 18 19 20 

P.mirab

ilis 

(NCIM 

5296) 

15 24 22 23 21 27 17 

B. 

subtilis 

(NCIM 

2097) 

15 12 25 25 11 18 27 
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Figure 1. Antibacterial activity of coconut coir extract against test organisms 

 

 
Figure 2. Antibacterial activity of hexa polydisc antibiotics against test organisms 

3.5. Synthesis of AgNO3  

P.aerug

inosa 

(NCIM 

5210) 

15 13 9 23 0 27 16 
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The green-synthesised AgNPs turned dark brown, indicating the successful synthesis of silver nanoparticles (Fig. 3).  

 

 

 

 

 

  a. Before the addition of AgNO3                                  b. After the addition of AgNO3 

 Figure 3. Synthesis of Silver nanoparticles 

3.6. Characterisation of Silver Nanoparticles (AgNPs) 

3.6.1. UV-vis–spectrophotometer 

The optical absorption spectrum of green-synthesised 

silver nanoparticles (AgNPs) exhibited a prominent peak at 

421 nm, as determined by UV-vis–NIR spectrophotometry, 

confirming the presence of AgNPs. The formation of a 

colloidal dark brown suspension in the reaction mixture of 

AgNO₃ and coconut coir extract provided a clear visual 

indication of nanoparticle synthesis. The sharp and narrow 

surface plasmon resonance (SPR) peak observed at 421 nm 

(Fig. 4) further corroborates the successful formation of 

AgNPs (Biswas et al. 2020). 

 

 

 

 

 

 

 

 

 

Figure 4. UV-vis-spectrophotometer 

3.6.2. FTIR Spectroscopy  

The functional groups involved in the reduction 

(Phenolic and carbonyl groups) and stabilization (e.g., 

proteins and carbohydrates) of AgNPs was determined by 

using FTIR spectroscopy which was taken in the range of 

500-3500 cm−1 (Fig.5). From FTIR it concludes that peak 

present at 3400 cm−1 shows that existence of O-H, N-H 

stretching indicating presence of hydrogen-bonded 

hydroxyl groups, possibly from phenolic compounds, 

flavonoids, or water molecules associated with the plant 

extract.  The peaks at 2923.87 and 2852.84 cm−1 reflect the 

presence of C-H stretching, which is of aliphatic C–H 

bonds, likely from long-chain hydrocarbons or fatty acids 

in the Cocos nucifera extract. The absorption peak at 

1711.63 cm−1 is connected with the stretching vibration of 

−C = O. Stretching vibration at 1608.40 cm−1 indicates the 
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presence of C=C stretching (alkenes) or amide (C=O 

stretching coupled with N–H bending in proteins). The 

peak at 1383.89 cm−1 is associated with C–H bending 

(methyl groups), commonly associated with the bending 

vibrations of CH₃ or CH₂ groups. Furthermore, peaks at 

1035.89 cm−1, 1115.70 cm−1, 1167.09 cm−1, and 1009.60 

cm−1 are commonly associated with C–O stretching from 

alcohols, esters, or ethers. These peaks may be attributed to 

alcohols, phenols, or ethers in the capping agents derived 

from the extract. The peak at 468.36 cm−1 is the most 

significant, indicating the presence of silver metal along 

with biomolecules (Uddin et.al.,2020). 

 

Figure 5. FTIR spectroscopy  

3.6.3. XRD Analysis

The phase purity of the prepared silver nanoparticles was 

confirmed by XRD pattern. Fig. 6 shows the XRD pattern 

of the silver nanoparticles, with sharp, intense peaks 

indicating crystallinity. The peaks obtained at 2θ values of 

38.22°, 44.43°, 64.40°, and 77.50°, indexed to the (111), 

(200), (220), and (311) planes, indicate that silver 

nanoparticles were successfully synthesised using C. 

nucifera extract. Three unidentified peaks at 27.77°, 

46.19°, and 32.24° were observed, which are due to 

biomolecules present in Cocos nucifera (Roopan et al., 

2013).

Figure 6. XRD Analysis 
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4. Discussion 

This study investigated the phytochemical analysis, 

nanoparticle synthesis, and antibacterial properties of the 

extract and silver nanoparticles obtained from coconut coir. 

Plant extracts have the potential to yield new antimicrobial 

compounds, particularly those that inhibit bacterial 

infections (Temikotan et al. 2021). Phytochemical study 

showed that the plant contains saponin, tannin, cardiac 

glycosides and flavonoids, whereas proteins, anthraquinone 

and carbohydrates were absent. Several authors observed 

the presence of flavonoids, alkaloids, proteins, tannins, and 

cardiac glycosides in coconut husk, which are similar to 

some of the phytochemicals found in this research. The 

presence of phytochemicals holds great promise for 

pharmacological applications due to their diverse 

biological activities and therapeutic potential. In addition, 

these phytochemicals are also responsible for the plant’s 

pigmentation, flavour, and disease resistance. They play a 

crucial role in plant defence and ecological interactions and 

have attracted significant attention due to their antioxidant, 

anti-inflammatory, antimicrobial, and anticancer activities 

(Akhter et al. 2025). The presence of saponins enhances 

immune function and reduces cholesterol; tannins offer 

antioxidant and antimicrobial effects; and cardiac 

glycosides regulate heart function and treat heart diseases, 

while flavonoids protect against oxidative stress, 

inflammation, and chronic diseases. Flavonoids are known 

to exert antibacterial effects through multiple mechanisms, 

including disruption of bacterial cell membrane integrity, 

inhibition of nucleic acid synthesis, and interference with 

energy metabolism. These actions ultimately lead to the 

leakage of cellular contents and the suppression of bacterial 

growth (Yan et al., 2024). Czerkas et al. (2024) also 

reported that tannins can bind to bacterial surface proteins 

and enzymes, thereby inhibiting essential metabolic 

processes and suppressing bacterial growth.  This study 

explored the synthesis of silver nanoparticles using coconut 

coir extract, suggesting their potential applications across 

various fields. The prepared silver nanoparticles were 

confirmed by using UV-Vis spectroscopy, XRD, and FTIR 

analysis. The optical absorption spectrum of green-

synthesised silver nanoparticles (AgNPs) from coconut 

coir, obtained via UV-Vis spectroscopy, exhibited a 

prominent peak at 421 nm (Biswas et al. 2020). Similarly, 

Liu et al. (2018) synthesised silver nanoparticles using the 

aqueous extract of rice husk and obtained peaks at 445–450 

nm in UV–Vis Spectra. The present study showed XRD 

peaks at 2θ values of 38.22°, 44.43°, 46.19°, 64.40°, and 

77.50°, which were indexed to the (111), (200), (220), and 

(311) planes. Likewise, the findings of the present study are 

consistent with earlier research, as reported by Thenmozhi 

et al. (2025), who synthesised and characterised silver 

nanoparticles using agro-waste derived from Paspalum 

scrobiculatum husk. FTIR analysis revealed O-H, N-H, C-

H, and −C=O stretching vibrations. These results confirm 

that silver nanoparticles were successfully synthesised 

using C. nucifera extract (Uddin et al. 2020, Roopan et al. 

2013). 

5. Conclusion 

Cocos nucifera exhibits noteworthy inhibitory activity 

against harmful pathogens, indicating the presence of 

highly effective antimicrobial compounds. Preliminary 

phytochemical analysis exhibited the presence of saponins, 

tannins, flavonoids and cardiac glycosides. The extract 

exhibited potent antibacterial activity. The observed 

antibacterial profile of Cocos nucifera coir extracts against 

the test bacteria supports the use of the plant in folk 

medicine. It also revealed that it can synthesise silver 

nanoparticles, which can be used to further enhance 

antimicrobial activity. These nanoparticles may have 

promising applications in various fields, such as cosmetics, 

the beverage and food industries, the pharmaceutical and 

agricultural sectors, etc. 

Acknowledgement 

The author extends gratitude to the School of Life 

Sciences, Punyashlok Ahilyadevi Holkar Solapur 

University, Solapur, for providing the necessary facilities 

and resources to carry out this study. 

References 

Akhter, B., Hassan, R. M., & Ibrahim, N. (2025). 

Phytochemical profiling and bioactive potential of 

natural extracts from Cocos nucifera (Malayan Red 

Dwarf). In Compilation of Research Papers on STEM 

2025. 49–56. 

Biswas, K., Mohanta, Y. K., Kumar, V. B., Hashem, A., 

Abd_Allah, E. F., Mohanta, D., & Mohanta, T. K. 

(2020). Nutritional assessment study and role of green 

silver nanoparticles in shelf-life of coconut 

endosperm to develop as functional food. Saudi 

Journal of Biological Sciences, 27 (5), 1280–1288. 

https://doi.org/10.1016/j.sjbs.2020.01.011   

Celenk, V. U., Gumus, Z. P., & Argon, Z. U. (2023). 

Bioactive Phytochemicals from Coconut (Cocos 

nucifera) Oil Processing By-products. Bioactive 

Phytochemicals from Vegetable Oil and Oilseed 

Processing By-products. 309–321. 10.1007/978-3-

030-63961-7_14-1 

Czerkas, K., Olchowik-Grabarek, E., Łomanowska, M., et 

al. (2024). Antibacterial activity of plant polyphenols 

belonging to the tannins against Streptococcus 

mutans. Molecules, 29(4), 879. 

https://doi.org/10.3390/molecules29040879   

Das, G., Shin, H. S., Kumar, A., Vishnuprasad, C. N., & 

Patra, J. K. (2021). Photo-mediated optimized 

synthesis of silver nanoparticles using the extracts of 

outer shell fibre of Cocos nucifera L. fruit and 

detection of its antioxidant, cytotoxicity and 

antibacterial potential. Saudi Journal of Biological 

Sciences, 28 (1), 980–987. 

https://doi.org/10.1016/j.sjbs.2020.11.022  

Eker, F., Akdaşçi, E., Duman, H., Bechelany, M., & Karav, 

S. (2025). Green Synthesis of Silver Nanoparticles 



 Antibacterial Potential of Cocos nucifera Coir Extract and Green Synthesis of Silver Nanoparticles  

Journal of Sustainability and Environmental Management (JOSEM)                                                                                                                  119 

 

Using Plant Extracts: A Comprehensive Review of 

Physicochemical Properties and Multifunctional 

Applications. International Journal of Molecular 

Sciences, 26(13), 6222. 

https://doi.org/10.3390/ijms26136222  

Gebila, M., Karseno, K., & Yanto, T. (2020). Antimicrobial 

and phytochemical activity of coconut shell extracts. 

Turkish Journal of Agriculture - Food Science and 

Technology, 8(5), 1090–1097. 

https://doi.org/10.24925/turjaf.v8i5.1090-1097.3282  

Gomathi, M., Prakasam, A., Chandrasekaran, R., 

Gurusubramaniam, G., Revathi, K., & Rajeshkumar, 

S. (2019). Assessment of Silver Nanoparticle from 

Cocos nucifera (coconut) Shell on Dengue Vector 

Toxicity, Detoxifying Enzymatic Activity and 

Predatory Response of Aquatic Organism. Journal of 

Cluster Science. 30(6), 1525–1532. 

https://doi.org/10.1007/s10876-019-01596-7 

Hasan, K. M. F., Horváth, P. G., Bak, M., & Alpár, T. 

(2021). A state-of-the-art review on coir fiber-

reinforced biocomposites. RSC Advances, 11, 10548–

10571. 10.1039/D1RA00231G   

Henrietta, H. M., K., Kalaiyarasi, A., Stanley Raj. (2022). 

Coconut Tree (Cocos nucifera) Products: A Review 

of Global Cultivation and its Benefits. Journal of 

Sustainability and Environmental Management. 1 (2), 

257 – 264. https://doi.org/10.3126/josem.v1i2.45377 

Inbarajan, K., Sowmya, S., & Janarthanan, B. (2023). 

Potential application of Ce doped NiO green 

synthesised from husk of Cocos nucifera in various 

types of DSSCs. Energy Sources Part a Recovery 

Utilization and Environmental Effects. 45(4), 11697–

11711. 

https://doi.org/10.1080/15567036.2023.2263404 

Ignacio.I.,F., & Miguel Tzec-Sima. (2021). Research 

opportunities on the coconut (Cocos nucifera L.) 

using new technologies. South African Journal of 

Botany, 141, 414–420. 

https://doi.org/10.1016/j.sajb.2021.05.030  

Islam, M. A., Mohan, V., & Antunes, E. (2021). A critical 

review on silver nanoparticles: From synthesis and 

applications to its mitigation through low-cost 

adsorption by biochar. Journal of Environmental 

Management, 281, 1–17. 

https://doi.org/10.1016/j.jenvman.2020.111918  

Jadhav, A., Dhotre, P. V., & Masurkar, S. (2024). Synthesis 

and characterization of silver nanoparticles derived 

from green coconut husk. Bulletin of Pure and 

Applied Sciences: Zoology (Animal Science), 43B(2), 

147–161.  

Karseno, Haryanti, P., & Poetri, R. K. (2023). 

Phytochemical characteristic and antimicrobial 

activity of coconut coir extract on various solvents. 

Advances in Biological Sciences Research, 30, 169–

182. 10.2991/978-94-6463-128-9_19 

Kendeson, A., C., Iloka, S., G., Abdulkadir, A., G., Ushie, 

O., A, Abdu, Z., Jibril, S., & John, S., T. (2019). 

Phytochemical Screening, Antimicrobial and 

Elemental Analyses of Crude Extracts from Cocos 

nucifera (Coconut) Shell. Dutse Journal of Pure and 

Applied Sciences.5 (1b), 237 -243.  

Kumar, M., Shashank, S., Kumar, A. P., Partha R., 

Debabrata S. (2021). Nutritional and metabolomics 

characterization of the coconut water at different nut 

developmental stages. Journal of Food Composition 

and Analysis. 96,1-10. 

https://doi.org/10.1016/j.jfca.2020.103738  

Liu Y.S., Chang Y.C., Chen H.H. (2018). Silver 

nanoparticle biosynthesis by using phenolic acids in 

rice husk extract as reducing agents and dispersants. J 

Food Drug Anal 26(2):649–656. 

https://doi.org/10.1016/j.jfda.2017.07.005  

Nadaf S., J., Namdeo, R., Jadhav, B., Heena, S., Naikwadi, 

Pranav, L., Savekar, Isha, D., Sapkal, Mugdha, M., 

Kambli, Indrajeet, A., Desai. (2022). Green synthesis 

of gold and silver nanoparticles: Updates on research, 

patents, and future prospects. OpenNano 8, 1-25. 

https://doi.org/10.1016/j.onano.2022.100076  

Nahar, K., Aziz, S., Bashar, M. S., Haque, M. A., & Al-

Reza, S. M. (2020). Synthesis and characterization of 

silver nanoparticles from Cinnamomum tamala leaf 

extract and its antibacterial potential. Int. J. Nano 

Dimens. 11(1), 88–98. https://doi.org/10.57647/  

Ngaffo, C., M., N., Simplice, B., Tankeo, Michel-Gael F., 

Guefack, Paul Nayim, Brice, E., N., Wamba, Victor 

Kuete and Armelle T., Mbaveng. (2021). 

Phytochemical analysis and antibiotic-modulating 

activity of Cocos nucifera, Glycine max and Musa 

sapientum methanol extracts against multidrug 

resistant Gram-negative bacteria. Investigational 

Medicinal Chemistry & Pharmacology. 4(2), 2617-

0027. Doi: 

https://dx.doi.org/10.31183/imcp.2021.00053  

Nkosi, N. C., Basson, A. K., Ntombela, Z. G., Dlamini, N. 

G., & Pullabhotla, R. V. S. R. (2024). Green 

Synthesis, Characterization and Application of Silver 

Nanoparticles Using Bioflocculant: A Review. 

Bioengineering, 11(5), 492. 

https://doi.org/10.3390/bioengineering11050492  

Parvathy, V., James, E. P., Jayasree, S., Durga, N., Vidya, 

K. G., & Rahman, M. A. (2020). Evaluation of 

antimicrobial efficacy of Cocos nucifera husk extract, 

Azadirachta indica extract and Morinda citrifolia 

extract against Enterococcus faecalis, Staphylococcus 

aureus and Candida albicans: An in vitro study. IOSR 

Journal of Dental and Medical Sciences, 19(2), 45–

56. 10.9790/0853-1910124556   

Rizwana, H., Aljowaie, R. M., Al Otibi, F., Alwahibi, M. 

S., Alharbi, S. A., Aldosari, N. S., & Aldehaish, H. A. 

(2023). Antimicrobial and antioxidant potential of the 

silver nanoparticles synthesized using aqueous 

extracts of coconut meat (Cocos nucifera L.). 

Scientific Reports, 13, 1–20. 

https://doi.org/10.1038/s41598-023-43384-4  

Roopan, S. M., Rohit, Madhumitha, G., Rahuman, A. A., 

Kamaraj, C., Bharathi, A., & Surendra, T. V. (2013). 

Low-cost and eco-friendly phyto-synthesis of silver 

nanoparticles using Cocos nucifera coir extract and its 

larvicidal activity. Industrial Crops and Products, 43, 



 Antibacterial Potential of Cocos nucifera Coir Extract and Green Synthesis of Silver Nanoparticles 

Journal of Sustainability and Environmental Management (JOSEM)                                                                                                               120 

 

631–635. 

https://doi.org/10.1016/j.indcrop.2012.08.013  

Rusdi, R., Asriani, H., Rosmiaty, A. (2019). In vitro 

Evaluation of Coconut Husk Potential as Phytobiotics 

for Poultry. International Journal of Poultry Science. 

18 (3), 109 – 115. 

https://doi.org/10.3923/ijps.2019.109.115 

Saklani, P., Dora, K. C., Roy, S., Siddhnath, K., & Mandal, 

R. (2025). Total phenol and antimicrobial properties 

of green coconut husk extract. Indian Journal of 

Animal Health, 64(1), 169–174. 

https://doi.org/10.36062/ijah.2025.06424 

Sinsinwar, S., Sarkar, M. K., Suriya, K. R., Nithyanand, P., 

& Vadivel, V. (2018). Use of agricultural waste 

(coconut shell) for the synthesis of silver 

nanoparticles and evaluation of their antibacterial 

activity against selected human pathogens. Microbial 

Pathogenesis, 124, 30–37. 

https://doi.org/10.1016/j.micpath.2018.08.025  

Temikotan, T., A., O., Daniels, and A., O., Adeoye. (2021). 

Phytochemical Properties and Antibacterial Analysis 

of Aqueous and Alcoholic Extracts of Coconut Husk 

Against Selected Bacteria. Achievers Journal of 

Scientific Research. 3 (2), 95-103. 

Thenmozhi, M., Ravindaran, S., Periakaruppan, R., & 

Kathiravan, N. (2025). Agro waste utilization: 

Paspalum scrobiculatum husk-assisted silver 

nanoparticles synthesis and characterization via green 

chemistry approach. National Academy Science 

Letters,1–4.https://doi.org/10.1007/s40009-025-

01707-1 

Uddin, A., K., M., R., Md., Abu, Bakar, Siddique, Farjana 

Rahman, A., K., M., Atique, Ullah, Rahat Khan. 

(2020). Cocos nucifera Leaf Extract Mediated Green 

Synthesis of Silver Nanoparticles for Enhanced 

Antibacterial Activity. Journal of Inorganic and 

Organometallic Polymers and Materials. 30,3305–

3316. https://doi.org/10.1007/s10904-020-01506-9  

Yan Y., Xia, X., Fatima, A., Zhang, L., Yuan, G., Lian, F., 

& Wang, Y. (2024). Antibacterial Activity and 

Mechanisms of Plant Flavonoids against Gram-

Negative Bacteria Based on the Antibacterial 

Statistical Model. Pharmaceuticals, 17(3), 292. 

https://doi.org/10.3390/ph17030292  

 

 
© The Author(s) 2025. JOSEM is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 

 


